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One of the main objectives in the study of weakly bound complexes is to provide a quantitative description of the
(ro)vibrational dynamics which can be dominated by nuclear quantum effects. For example, water and carbon monoxide
form a weakly bound complex where the H2O moiety can undergo a large-amplitude tunneling motion within the complex
that exchanges the free and bound hydrogen atoms in the intermolecular bond. The exchange symmetry of identical
particles entangles the spin and spatial quantum states of H2O such that in the ground vibrational state, the symmetric
tunneling state A correlates with para-H2O (I=0), while the antisymmetric tunneling state B correlates with ortho-H2O
(I=1). The gas phase water-CO complex has been extensively studied by microwaveab and IR spectroscopycde and when
compared with full-dimensional quantum bound state calculations on a nine-dimensional potential energy surface, the
agreement is very good.f We have completed analogous IR studies of the tunneling splittings of the water-CO complex
when the complex is isolated in a parahydrogen quantum solid. We can estimate the tunneling splittings in the ground
and excited (CO stretch, water stretch, and water bend) vibrational states to see how the tunneling motion is perturbed by
the presence of the quantum solid. Furthermore, we can examine the nuclear spin conversion kinetics between the two
tunneling levels in the ground vibrational state by rapidly changing the temperature of the sample. Nuclear spin conversion
has not been reported in the previous gas phase studies and thus these are the first results for this water-CO complex.
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